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nmmi] a«±tc y a * > ¥ '< > y 3 nfc^jgf* 
w + K<t 13 ttsmtctttt-r s 7 >-r .<> y«atc 

uzthtuzx*) cou- f> y3 Xfrh'ptt < £ 6mJfB 
ib* tf7 'j^Htrie^-ju±(cTP43#r^ig^-;ui 

Byte*z»(*^ ? y±©mtscc 1 -xiOr ^ > y&f? -> 

*ft»£ tS9n*>f^> y£|g„ 
[ IS#JI 2 3 wia 7' u - ^fiJHMS&i . ju- t > y 

yflfltcfflst ffjtt^sa 3 ttr ^ 6 grsa* tt7'j ^Mta*" 
-;u±k tp$ 3 -a- £ c £ z&iSk t * s mmm 1 tats© •? 

[11*113 ] (fita? -t'^iS^f*^ v :/ffiiKcfB*fifl 
K*£ifr3 tt-5ffii§t«. HiK 1 ? ^ -W!<fc «5 4>/Nc^3 ft 

is vim. 

[fS3jc^4 ] mfie^of 1 ^ >y^K«> ib-t>yL 

u^-^±tcTP53 -tf -c^igy utf-.>u£ Buiav +• £ 
. -e-w^tcHi/ia* tt7>j -c_hi? 
3^sci-c , H?fa'7-<i'*^»iL/rHfria2^^>f ; -f > 

[ IS*^ 5 ] Jb- f > y L- /c n A i^J5*3M* ^ V 

[ it#]g 6 ] Buiasa^^- * - ><Dtfmimv*> *) . 

ftM 5 ©{"JftfrCCfBiJW) n A -\T7ti :>r r ^ > y^„ 

ii/t. s/c. mriByu^-ji/*^^-/ >y-r-5ffi 
fit. B?iayu^--^fi5(;B$cc*jc>rBtria , 7'<'+ j &^j»r-r 

f -f-*>y*©£. 

Hifam 2 ai^^sisi tit. mifam 1 i^mi^H©fi!i<D 2 



(2) t$ijg2 0 ed— 3'6 5i2 

2 

SfT SB =r4-=f^ <.c£<07- titer 

&mcm ittfaRv&mmm&mu:* <o mm 3 n/c§^ 

-^tcs-^or. mfia{tecD2-7<D)Hi€:gtt*^T-5c 
7-<-i'4<'>7 r ^ >y<DSiri3iiyni*'7A?:f^-r 

is^rai nm6<owtifr<<cie,w,<D'7 a i'tf^T < >y^ 

io [ m*m 8 ] »«± tc y a # > f-" ^ > y 3 n/c^f* 

-f- t,c j; 0 jg^-r h v a -v # > r v > y um 

y[s7F-)i>Bf$^mc£>9 , ttt7 ';^62»aj3n-2> 

>©7> Ftc^^x-r > y-r •sxfi.t, 

Hutsy istf-wm^&ic £ <o . buib -7 A^^^mx 

&ffiii¥m#?- v y'imcat & ^ i -5 1 > y3 1± 

20 +BMWoc^i(j3 -tf . mria* tb7'j ^Huia#-^±tcT 

mfia* + b- ^ ^^(4^* r-±^3 h±-s c <t -emu v 
a -v z mm is r y ^ * ^ff^-r i*i £ . 

1 -x#> y^tf -5 xfit . 
mria^T 1 -/ >y^is«:<fcor;u-f>yu/c , 7 -('•V'^: 
mria 7" u ^-;kc 2 f 1 ^ > yr -sxii £^6^-5 
c £ m it59-rt^>f<> y 

[1**^9] Buiayu^-juffjfiKxfi^. ju-f>y 

- ^ ±«: tp^ 3 a z> c £ zft®. £ -r ig*^ 8 taiR© v 
c t»3fcJi 10] B«ia r> a -j ymictm 

*a-Ct^ C £^^£TSIS*J19faiS© I 7 

^ > y^i*. 

[ W3i»9 in aula 2 > y?:?f ^ iga, 

^i/- f> y l tc i a +■ £m)fay u ^- ^©i^/C>tc^ u -c 
40 js^igi*^ y|Bij«:taj+s<j{c^«)3-i±r^6Mia* + 1 
^ •;?rH«iayu'^-iu±ccTP43ifr^isyu^-;u£ 

HfflB , 7^i'£?:Jg^U. -?-©SK:Hufa*+ t^MSrHfrJE 

fiS * r ±^ 3 i* z c £ r b?is 9 ^ -i' £$»nr ^ c £ ^ 
w&Ltt^smmsnmi ocDmnt^iz^o a^^ 

Umm 12] ;u- f> Vote's A ■\"kfr¥m& : f- 
/jN{ctaS34ari,^c£^<#84£^--5IS*«l 1 13*E© 
so [IS*^13] mrsai^^->©W»tiiH-C*«9 . 



3 

Ml 2©fflft*->Cciaf£© , 7-<'-\'*'>-r -r >^J&, 
[ lil>Rrff l 4 ] !fi#J® 1 TbS 7 <D{°\iniPl<CUmD r J ■< 

tc. ^r>^r}S^. Mia7-Y+©7ciifi^(&i?ft&*' 
[000 1 ] 

^ -< > y $ n/c^2S(* ^ v y±©^fi5 <t Bui asts±©iB 

»/< 5? - > i ©IB* -7 ■< +- CC J: <5 ^WKSMt 5*7 -f 
[000 2 ] 

t^i*. #*>>6&s*'>7 :: -< >y-7-c+' (tTF. 
7> Ftc^>7 r ^ >yor*j# <7*u^-^) . ^-ft*> 

6. ^{*^ 7 7*±©^®ic 1 ^t'>r< > yi/-c;U- 
t> VlstcOj -f£fise7 > K±©7" u^-;uc 2 

[0 00 3] C©J:-5Ct«1£±©7> h-(Cf«)7l/#- 
^ieg-rsci-c. <7<r-t'©ttR'C&&&cc 
MLTS^©ft< &l^#-?£rffi?J?5c3nsa&±©7' 
> K 4C*t L X h . 2 7= > y©^R^?r^(f (t 

[0004] 

[^T&s^o.toi-r-siSMi] ufrisK&c,. c©7- 

K±tcjf^-r SKS© -7 ^ +©WW;^«:fcrF©J: 5 teffl 

m&$>^>tc. wz.ix. m i AtcTTs-rttvu. #-jh 

K2(Di5^tC^»3WW-C^UT^e.+ + V 

<fc^c£:<bP<i©*g£14#&< &t>c<LJ5>6. 
**b-7';3£3l# ±lf /cti^tC . 7 > K 2 tCfig 0 mi 

[0 00 5 ] -7 fW>f< ^ytCfeHTtt, -7-Yi»4 
(D5fe4^gPtC h-* (E'THtr) ^6ft««ff -7CitCJ: 
•jt^-^liMTi. -eix-r. *©jK-j.H 

0 '. ©fc©CCti. * -c fc"? '7 3 ©ftiggPA^©? 

-<i'4©^tjbS3 ; &BS— ^cciKtiftTS'j&ga 5 **., & 

{C. -7 ^^41*. 7> K2 <t©tg^gr^6H?l3^aifi5 



3) !|#[*!2 0 0 0 - 36 5 12 

MW* * f 7 3©$fe*ffi^6^l#ffi^h/cB#*r-ii^ 
t7 'J 3#fiJT;£S©7l#±tf 6fi^C<b-CWK3n5<fc 
[0 00 6]t-5t, ±a>©<t'7^7> K2^C»f3ffC7 

£ ft & - ;USIC « 6 -7 * c <o . ^ ttfife** s tf 
■5. 

[0007] hi 5 ic^-r77^r«. i & 

7 U 3*±*(C5l#±tff'7-fir4%5l* ; PW**>©t? 

^Ci*SjgW6n^l>. C©B#*-Ct : ---'1/4 a*^4.-r 
-Si. Mtc. 2iX*>7 ; ^ >^©^c4>7 : --;u©^ ; & 

20 [0008] **6W*±3e«wecSB#Ttt 3n/c4>©r- 

S -t± C <t < * > f h > y r> A * <D9m 
-< > y73?*SO'-€-©'7 -^jJOt 1 •< > y^gS/cl* 

?3 atc^ffl $ n s + * f 7 ^ is«-r -5 c t fc * a . 

[0009] 

mm&mvi-? ztabo^m) smm 1 la^©^ 
>T t -y > y^gj tcmmm 8 tass© ^-ft^f^ 

30 $t^gR(c^fiSLfc^->'U=&S«±©iei^>' , ''5'->©7> 
KfcjK>f< >yrs. -en*^6. ^-Yi'^-e©^^ 

[0010] C©8#. ^f*7^ 7 7*ffli|(CO<t^C-5^^: 
^-rJ; J 5Cc;i'-f>y3nfc'7-ri'«. ^ittf 
^ «j i©r a iK:^snrffo?S3n^-^tcffi^$n?.© 

40 -CfSn/cSP^J&^Di. Sto-C. *©f|K+tt7^ 

[ooi i ] ae-^r. y'v#-)\>Bm$<<t*su 

«:?f ^ci^T^S. S/c. <7>r-V'©^]KB*K:*s<'»r^ 
+ 17 *><=>^m3 v 4 ^-o-tmikm—wtz c 

50 'dEjfcitiS^'J. #i-tf^'J*5>K«t»)« 



(0 0 1 2 ] fif:£i@2, 3fSt£©'7'('i*tf>Tv >^*g 

/cttinsja® 9 , io tats© -7 -r -^*>:r > 

Cestui. :/U*"-;l>ff;;/&^3«. H'-f^^t^c? 

2 . 9 ) . £ tc. ^(Dmrnm^k v -r ts<t ^ io 

fc'Nct§:^-r-2> (iit*lH3. l 0) CiT. tf-;U<t© 

as utc^mmt & o , v -r -^©f?jw£— est 
[00 13]lfl*Ig4, sietSc©^-^ ^.* >y$i 

titi^'i/*'-^i'7-/fi^u -e©fgk:*-t> 20 
r2^>7 = ^ >^£tT ^ (i»5fcJ14, 11). £/c. 

5. 12) ci-c, iti2, 3$tcmmm9. io 
[0014] fii3cJg6fet£©'7-< > -^>7 r ., >y^gj 

££14*m>#ft©*&^£fettr*-3-C^ y'\s#-)\, 
B&i&ilckWZy ■{ -tOtymiZ. «£*©<£ ^ tc 7 -f + i 

MGfeKff 5 C <!: *i pjfig £ 0 W^tcMffl-T £ C <t #7? # 
[0015] lf^J«7ietE<D'7-/-^^>7 r -r >y*£§tt 
r»r l^>7W>y©Jltll£J&llStI£b. 7*U#- 40 

m&mm tot. -n^ Rvmiizm^&K. «t x mis. 2 
n/css 1 0iswn©{fe<D2 ^xommcoyimR^itL^- 

*. 

[0016] SE^t, St3fc<!:tef!t&«5. a— Vlt±X<D 



<HfM2 0 0 0- 3 6 5 12 
6 , . 

©T\ -7 t*>f y > y^'D y 75&)fh:^B$|Sl^^cifs 

[0017] isjJcjs 1 4 tats©* tt7'j t,c j;n«. 

+ > ^ r . 7 jtJjSK: jgfiS 3 ft* tf" 
[0018] 

h 1 nmms&mML-cmwrz,. ia6«, ^-c-^^^ 

13) 1 ltt. tt<tfr«lfiS3tiSXYW«B«|gRl 2 

^^JWI-^^xr. XYf-^H34XYS|i] (7j< 

[0019] XYr-T'Jb 1 3±CCW\ -=e- ^^i'Ttft 

/?S3n-5>ziiigijig|5 1 4*s@B^3nr*i«). tijtaigpi 1 
«. zttlttV 1 4 «c©|flPM^4#ifr. *>:r ^ > y 

K©h7>Xfa- «f (ZWfgSfigpi 4©— gp, N 
n^0^ti-T) KBX»3#W6nT(,^ + + fc'^>; 1 5?r 

en^. umsui i«. Bf#©geffi*^BR-r*c<t 
[0020] s/c. mrnst 1 1 «. ±ie.ressi*ij?ai£fttc 

ff ^ "7 f^f^ > a— !f(c J: iXftmstifcffl 
Wy'a?z>Aic'i£-oXmft-r2><i:?< l ctj:-oX^Z>„ -e© 

>y^©) 1 6£&fl^£C£rfS6n*^.<--*>y 

5£*8*. I^glfg^©) 1 7*/M,rA73-rS^>7 t ^ 

>^fr©T r -^£tca^i»r7 - D^7Af^gp (7"p 

/\- kt'-t x^^ci'rtgfiXjn-s^'py^Afemgpi 9 
teams tiZJ: ^(CJi-^r^So tiJiWgpi 1 

{*. 7*p ^-7 Ata^gp 1 9 t&umzt\x^z>ffl®y'u if 
?2*zm&tiiLxmifTz>. 

[0 0 2 1 3 x-<-^>^gin 6«, 

£. -?•© I TV*y 7 (?K>-r -f KtcfUjE^tx 
TO-S) ©»»{4g«rXY^fSjK:#:«!)$#S/£:«!)K:J.- 
if»i^-T2.-7-t: *U-^i. I TVijjt ^tCjz^X 

for. Bfm*8K*-rs*«. ^t— mmfticx'vrj - 
* > wnfrti z> t . 7-0^7 A/^gp 1 8 «. sijfaigp 



(5) 
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tektomfc?-* if - 4 9 ) £f#£ci# 

[002 2] i i «. *<Dmm& 3 k#>r 

•5 1—^2 0 (02#BS) ^Mtmf&t&t-ztet- 
<DUU bft *) J; *> «c «t -a r t »4 . 

[0023] $fc. i7tt, +tf7'J 1 5 ©BBrffiJfctK 10 

#iySWC:tel:f.2>+ + t"7 "J 1 5 
«. ^t>7rfttt 1 2 0|g-C&<3. ?- + >^Tfl«^' 

SaMIS©— WiUr. +tf7>n50lSB165 
dm, *'>f^>y7-{tS(i3 0ym, n iI?L 1 5 a 
<D&«4 6 /Ltm. d<>f< J-VlcBf&ZtlZtf- 
7 0 y m £ T Si **> 4 > yB$©-3«&ftflW:#J 9 
0/im<L&9. ft>7?Stt9 Umi&^tl,^. 

[0024] ^c. 2|s:iiifecai©f / iPffl{c-ot>ria2 nrnm 
5%t>m&L>xmi-rz>. n2&o'ia3« > 20 

tiCLWkzf 1 ;x. 2 > 7" ^ > ^nKotes***^ 

5. 

[0 0 2 5 ] ?-/2 2±(Cl*. fld^tfT-'l' 5 - 30 

~-?A (A 1 ) fctffrfcfcSjfOf 8 .* >i^<» F 
ffi) 2 2 a*^»iX$nt:t>-5. i/c> »«2 l±tc«. 
mtffB (Cu) feo^«:J:«9ia^^->RC>'^0^ 
>K2 3Aiff$fi£snrc^. -eur. «7-f > 

ySIStc<fc-pr. iJOf<>^,K22ai7>K2 
3<fc<DfK!£. ^(Au)*6ftS^>f<>y , 7-ft2 

[0 02 6] 02 (a) fcfjVT +tt'7'J15 
(DBiifLl 5 a(C«'7-l'-t'2 4A^jl$tlxC>-S. 5fc 40 
r. Sfl'dfPgiJl ltt. $U®7-p^7Atcfie-,rXY-r-^ 
JH 3£IEfarf 6C tr. *tf7'H5Ai7>F2 3 

(04": Xf»7"A L ) „ -eftrt>6. +tt7'J 
1 5©5t^e>5ltlJL/c , 7 Yi^2 4©5taSa5K; h-^-2 
OtCfcOfifc^fctf^Ct "CiES 7 0 *z mSg©^- /U 2 

[0 02 7 ] -Xtc. 02 (b) tCnVT<fc^K:. $fl®Jg»l 
ltt. +f t7 </ 1 5«:Zfft^rS)«:^{43l+T7>F2 
3 JzlCigT 3 -If jK- JU 2 4 a £ 5 > F 2 3 KJ? U WW T 50 



1$g§2 0 00 -36 5 1 2 

8 • >£■ • 

VST <t|5]B$tC. S^IJitt^^x^ c £fc£ 

-Jl/tf >-r ^ ^'^fO (;f';7'A2). C©D#. # 

-Jl/2 4 a©oi;niS9 0 m m*lj£<tfr £o £/c. » 

[0 02 8] -XtC. 02(c) (CinT<fcMC. ffH|*Spgfl 1 

n*. t7 'j i 5%i\i*±tfz>±mmicxY7—7 

JH 3 5fe-T. +tt7'J 1 5£3l£±tf 

fcSffttt. +tt7';i5 A^agftif- ^72 2 (Hi) (0 2 

6. XYf-7JH SC^MMJtt+ttf'i 1 

^, +tf7'J 1 5©*W»tt. 02 (c) «Cfel,>TttBg 

•ten 4^1 4<D;b- f>yg|52 4 b<7>ffJtK4>|5]*S<»:&-5> 
(^7" u» 7'A3) . 

[0 02 9] T^T v y'A 3 *i»7 L//cB$d&-c. * + f 9 
'J 1 5©cfJ<l>«:^> F2 3±©«3n/c^'-JU2 4 aCD 

1 3 5r^(43-t+r. ttt'7 >; 1 5©W#-^ 
2 4 aCO^'WC^O-CS^iSf*^ -;7(2 2) ffl (0 2 
cfr&ffifl) tCfeg^--5<fc^tCflI8Pr-5 (Xf-;7'A4) . 
CCDia^-. ttt7'J 1 5©*'-->l'2 4 aCDtf'lXiSK: 
>Ft-r-5tS>Pt^{4SW. m«2 0Mmt*5. l^. 02 

(c) -c«cc$r<DXfi^urc^-5>„ 

[0030] ^^C. $11^815 1 ltt. * + b'7 U 1 5 
-JU24 a±{CTF^$1±'5 (Xf'?7"A5) . -T-2.<t. 

02 (d) cc^-r.t^tc. ttf7'j 1 5<fc«32SHi;*n 

■CC^7^t2 4*ffLa3^5. CCDB$. ^2 4 
at + tf7'J 1 5©mii?Ll 5 a© (02«f) 2c.MM 
tVffllctkttxZ <7 A -^2 A<D)V- f>yg|J2 4 b 
^-^2 4atCEEtg3nS<!:^C. A*<ffitt^Ot: 
•7-^ + 2 4<DMJ:»3 4>*ffl< (JIS^WO >i^fSnSP2 
4c*4C?.. 

[0 0 3 1 ] -£ft*>6. *ll©gl5 1 l^J+^'t"^ , ; 1 5*r 

ftgfi2 4 ctc*ii»-c^Jimoiigiitc^]»;3n2> (02 

(e)#BS, 7f-y7"A6) . -f3<t. 7>K2 3±CC 
B7"l/,f-A2 5^fJfi£$nS„ cc$r*i^u^-;u 

[003 2] Abe. mmSai 1«. Hyh-f2 0«:j: 
*)<7A^2 4<D^S&K.^-)^2 4a^nmri> (0 3 

(f ) . *:tlfrh. XYf-7-JH 3^f43-l± 

-C. +tf7'H5?:fi(*?^220#>f^>^ 
F2 2 a©^m(4g*r^S63-t*rA^m$-li-S 
c<tr. — -.x^:? 4 >y*tf ^ (03 (g)#RS. |3 
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5 : Xf^ y'B 1 . B 2 ) o 

[0033] y^cc, Knap i niV x Yf-^ i 3 £ 

r, ^usK-^fiSieiRlttK:, * + tr^y i 5©* 

<D, * + f-7 »J 1 5<D#-Jl/2 4 ao«t«/Wiacc*f-r-5 
ffl*f^{ifi«. X7"v^A4 4EI««:«iL«2 0 /imf 
*£. 133 (h) rttCC*r<DIfI*7SLri* 

[0 03 4] ^(C ( 3ffl®SB 11^ ^ft7'J15^7' 

&. 02 (d) tra«ttfgfflec<tr>r, Ji/-f>^n 

5<D*iI?l 1 5 a<D£l«ffi<b(Dracc«inaH4^lyr 

fsnse*^t;s. fur. Sfjiapsu 1 i^tt7>j 1 5 

mmztiz (03 ( i > #bs, xr^'b 6) o tLtr 

©itaec#-^2 4 az&isrrz. 
[0035] ;xct. tticDjz^a^u^-^jaxesfe 

WciMt>'2^>f^ ^yxff£$itfSJSfl 1 1 K*fT 

v-jq, i cc*$i>r % — y'is7F-)is&m 
jg^*r^A^^^o/cJf^« tnoj ifJfcrLrx^ 

^ay^Af^gCl 8« TYES j iWKUrxf 
*^C3 6c#tTT5. for. :x— tf#;r , -?->ygtf 

t£PET£<!:. XYlAlgifrgfll 2CCJ;0XYt— :/;H 3 

7'2 2W>f ^>W-, K2 2 aCD«*M> ( l^MO^r 
-Y>^-Y>h) #{igT£<fc^fc: I TV*/^£*£$fr 

(xl. yi) (f ^f>yf-^) iltUSt 
t003 8]^T77 , C4(CUW HlfiSCCG 



(6) ^B3 2 0 0-0-3 6 5 1 2 

10 e . 

#Stg2 1 ±<Dl^/^-><D^> K2 3<D^W4^ 
(xp, yp) (^"UsK-jUdOf 5 >^*>f> K 31 
2 EES) I TV/z^^^ttSttii^f^f^ 
^tf^o i^±^^f-^^*C3S<>'C4C07 : -^-^>^ 
^2g{$^ ^ 7*2 2C0^rcD^>7 :r y K2 2 

C5t TYESj tmmLXXTv 7'C6(C^T-r5o 
[0 0 3 9] Xf77'C6 TW\ :z— «f A^SU 1 7 
10 tc J: 0 7* U tf- ;b 2 5 jgj?£B$Gc*5# £ ? 4 + 2 4 0^6R 
#f6j*A;fcOTfgS-r5. CCtU 7'l/^-;l/2 5 0 
■£<Mc*ti,r. ^ft^^^ffj* "IN", Jg 

*w<**?:7ffl£ "out" tt&'Ocfcsccfg^r* (c 
crii "OUT" *fg«) c :x-im, I5«cc^ 

[0 04 0] :x-tm, ^<^f 7 7'C8M'C9^fc 

l^r, 2^^>7 r ^ >^'*V> MCOl>r«:. Xf*;7' 
20 C 6 SO'C 7 LtcV 4 *m&i&mtf A > h ^rSig 

"0" , (igfe "0" <t-r&o «i<DXr^7-C 

< > y# ^ > b ceo r — firjgjer ^cifcrte 
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Epitome 
(57) [Abstract] 

[Technical problem] In wirebonding performed by forming a pre ball, generating of a tail is 
prevented at the time of cutting of a wire. 

[Means for Solution] Since a control section carries out bonding of the ball 24a formed in 
the point of the wire 24 which consists of gold to the land 23 which consists of copper 
plating on a substrate 21 and carries out looping of the wire 24 to the configuration which 
serves as a convex at a semiconductor chip 22 side, receive an anti-semiconductor chip 
side from the core of ball 24a by which bonding was carried out at 30 micrometers of 
diameters of a wire. It is narrow on a wire by moving only the distance of 20 micrometers, 
dropping a capillary 15 on ball 24a, and joining ball 24a and a wire 24, and section 24c is 
formed. And a capillary 15 is raised to predetermined height, a wire 24 is cut, and the pre 
ball 25 is formed. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Wirebonding equipment which connects electrically between the electrode on the 
semiconductor chip by which die bonding was carried out on the substrate characterized by 
providing the following, and the circuit patterns on said substrate with a wire After carrying 
out bonding of the ball formed in the point of the wire drawn from a capillary to the land of 
the circuit pattern on said substrate, Since looping of said wire is carried out so that the 
configuration may be on said semiconductor chip side with a convex, it is relatively moved 
to the center position of the ball on said land at least. Pre ball means forming which said 
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capillary is dropped on said ball, joins a ball and said wire concerned, cuts sakJ^vire by 
raising said capillary to a predetermined location after that, and forms a preJ^ail The 
bonding means which carries out secondary bonding of the wire which carried out looping 
to said pre ball after performing primary bonding to the electrode on said semiconductor 
chip 

[Claim 2] Said pre ball means forming is wirebonding equipment according to claim 1 
characterized by dropping said capillary on said ball since the wire which carried out 
looping is moved relatively [ side / anti-semiconductor chip ] to the core of said ball. 
[Claim 3] The distance to which said wire is moved relatively [ side / anti-semiconductor 
chip ] is wirebonding equipment according to claim 2 characterized by being set as 
smallness rather than the wire gage concerned. 

[Claim 4] Said bonding means is wirebonding equipment according to claim 1 or 2 
characterized by dropping said capillary on said pre ball, joining a pre ball and said wire 
concerned since the wire which carried out looping is moved relatively [ side / anti- 
semiconductor chip ] to the core of said pre ball, cutting said wire by raising said capillary to 
a predetermined location after that, and performing said secondary bonding. 
[Claim 5] The distance to which the wire which carried out looping is moved relatively 
[ side / anti-semiconductor chip ] is wirebonding equipment according to claim 4 
characterized by being set as smallness rather than the wire gage concerned. 
[Claim 6] It is wirebonding equipment given in claim 1 thru/or any of 5 the quality of the 
material of said circuit pattern is copper, and they are. [ which is characterized by the " 
quality of the material of said wire being gold ] 

[Claim 7] Wirebonding equipment which is a publication claim 1 thru/or any of 6 they are 
[ which is characterized by providing the following ] A teaching means to carry out teaching, 
using as the 2nd coordinate any one coordinate in the coordinate which carries out bonding 
of said pre ball by making the coordinate of said primary bonding into the 1st coordinate, 
the coordinate of the location which cuts said wire at the time of said pre ball formation, and 
the coordinate of said secondary bonding The direction assignment means for specifying 
the direction of other two coordinates other than said 1st coordinate on the basis of said 
2nd coordinate The distance assignment means for specifying the distance to two 
coordinates besides the above on the basis of said 2nd coordinate A programming means 
to create the control program of wirebonding by generating two coordinates besides the 
above automatically based on each data specified as the data list by which teaching was 
carried out with said teaching means by said direction and the distance assignment means 
[Claim 8] The wirebonding approach which connects electrically between the electrode on 
the semiconductor chip by which die bonding was carried out on the substrate 
characterized by providing the following, and the circuit patterns on said substrate with a 
wire The process which carries out bonding of the ball formed with the wire drawn from a 
capillary by pre ball means forming to the land of the circuit pattern on said substrate The 
process which is made to move it relatively to the center position of the ball on said land at 
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least since looping of said wire is carried out so that the configuration may be on said 
semiconductor chip side with a convex, said capillary is dropped on said ball, #jns a ball 
and said wire concerned, cuts said wire by raising said capillary to a predetermined location 
after that, and forms a pre ball by said pre ball means forming The process which performs 
primary bonding to the electrode on said semiconductor chip with a bonding means The 
process which carries out secondary bonding of the wire which carried out looping with said 
bonding means to said pre ball 

[Claim 9] Said pre ball formation process is the wirebonding approach according to claim 8 
characterized by dropping said capillary on said ball since the wire which carried out 
looping is moved relatively [ side / anti-semiconductor chip ] to the core of said ball. 
[Claim 10] The distance to which said wire is moved relatively [ side / anti-semiconductor 
chip ] is the wirebonding approach according to claim 9 characterized by being set as 
smallness rather than the wire gage concerned. 

[Claim 1 1] The process which performs said secondary bonding is the wirebonding 
approach given in claim 8 thru/or any of 10 they are. [ which is characterized by cutting said 
wire by dropping said capillary on said pre ball, joining a pre ball and said wire concerned 
since the wire which carried out looping is moved relatively / side / anti-semiconductor 
chip / to the core of said pre ball, and raising said capillary to a predetermined location after 
that ] 

[Claim 12] The distance to which the wire which carried out looping is moved relatively 
[ side / anti-semiconductor chip ] is -the wirebonding approach according to claim 1 1 
characterized by being set as smallness rather than the wire gage concerned. 
[Claim 13] It is the wirebonding approach given in claim 8 thru/or any of 12 the quality of the 
material of said circuit pattern is copper, and they are. [ which is characterized by the 
quality of the material of the <TXF FR=0001 HE=050 Wl=080 LX=0200 LY=0300> 
aforementioned wire being gold ] 

[Claim 14] The capillary to which the diameter of a chamfer is characterized by the thing 
which spread the diameter of crushing when bonding of the ball formed at the tip of said 
wire is carried out, abbreviation, etc., and which is constituted so that it may become while 
being used for wirebonding equipment given in any [ claim 1 thru/or ] of 7 they are or claim 
8 thru/or the wirebonding approach given in any of 13 and setting the chamfer angle as size 
rather than 90 degrees. 



[Translation done.] 
* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
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original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the capillary used for the wirebonding 
equipment which connects electrically between the electrode on the semiconductor chip by 
which die bonding was carried out on the substrate, and the circuit patterns on said 
substrate with a wire or the wirebonding approach and its wirebonding equipment, or an 
approach. 
[0002] 

[Description of the Prior Art] ** - there are some which were made to carry out secondary 
bonding of the wire which carried out primary bonding to the electrode on a semiconductor 
chip, and which formed the ball, carried out bonding of the ball to the land on a substrate 
beforehand (pre ball), and carried out looping to it to the pre ball on said land by performing 
discharge to the point of a bonding wire (a wire is only called hereafter) which consists of 
gold from a torch as a conventional technique of wirebonding [ like ]. 
[0003] Thus, the connection condition of secondary bonding can be made good also to the 
land on the substrate generally formed in the land on a substrate by arranging a pre ball 
beforehand by copper plating which is not good as for junction to the gold which is the 
quality of the material of a wire. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the following problems were in the 
cutting method of the wire at the time of forming a pre ball on a land at the bonding using 
this pre ball. For example, by the method shown in drawing 14 , after joining a ball 1 to a 
land 2, rubbing a wire 4 near the land 2 and joining by the capillary 3, pulling up a capillary 
3 cuts, but when the junction nature of gold and copper pulls up a capillary 3 from it not 
being good as mentioned above, for example, balking striped ****** has wire 4 part rubbed 
against the land 2. 

[0005] In wirebonding, a ball 1 is formed by performing discharge to the point of a wire 4 
from a torch (not shown). And for making the path of the ball 1 regularity, it is necessary to 
make discharge distance on a torch regularity, and it is necessary to maintain the wire 
extension of the wire 4 from the point of a capillary 3 to abbreviation regularity for that 
purpose. Therefore, a wire 4 is clamped by the clamp device which is not illustrated when it 
is pulled out from the tip of a capillary 3 by said wire extension from a joint with a land 2, 
and is cut because a capillary 3 can pull up the specified quantity after that. 
[0006] Therefore, since a wire 4 will be extended up if wire 4 part rubbed against the land 2 
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as mentioned above breaks away, the wire extension from capillary 3 tip in the time of 
being cut will become that much short. Then, dispersion may arise, or dischar^fe is no 
longer performed in the diameter of a ball formed of discharge, and bonding equipment 
may carry out an abnormal stop. 

[0007] Moreover, although a capillary 3 is pulled up up where a wire 4 is fixed and a wire 4 
is lengthened by the method shown in drawing 15 after joining a ball 1 to a land 2, the thing 
[ that lengthen and the so-called tail 4a occurs in the case of julienning ] is not avoided. 
When tail 4a occurs at this time, further, also in case it is secondary bonding, generating of 
a tail will be induced, a short circuit with other wiring arises, or there is a possibility of 
producing the same poor discharge as the above. 

[0008] This invention is made in view of the above-mentioned situation, and the purpose is 
in offering the capillary used for the wirebonding equipment and the wirebonding approach 
of cutting a bonding wire good and its wirebonding equipment, or an approach, without 
generating a tail at the time of pre ball formation. 
[0009] 

[Means for Solving the Problem] According to wirebonding equipment according to claim 1 
or the wirebonding approach according to claim 8, bonding of the ball formed in the point of 
a wire by pre ball means forming is carried out to the land of the circuit pattern on a 
substrate. And since looping of the wire is carried out so that the configuration may be on a 
semiconductor chip side with a convex, it is relatively moved to the center position of the 
ball on a land at least, a capillary is dropped on a ball; and a ball and a wire are joined. 
[0010] Since the wire by which looping was carried out so that the configuration which is on 
a semiconductor chip side with a convex might be made at this time is inserted and crushed 
between a ball and a capillary and a pressure welding is carried out to a ball, on a wire, the 
part into which the path became thin and was narrow produces it by deforming plastically. 
Therefore, if a capillary is raised to a predetermined location after that, a wire will be cut in 
a constriction part only by few tensions acting, and a pre ball will be formed. 
[001 1] Therefore, cutting of the wire at the time of pre ball formation can be ensured [ easily 
and ], without generating a tail. Moreover, since the dimension of the wire drawn from a 
capillary at the time of cutting of a wire can be made abbreviation regularity, the diameter of 
a ball formed at a tip can also perform an abbreviation fixed next door and bonding in the 
condition of having been stabilized. Furthermore, since a capillary is forced.on the ball 
(wire) which consists of an ingredient [ elasticity / land ] unlike the former, wear of a 
capillary can be lessened, and a life can be protracted, in addition an excessive area more 
than the diameter of crushing of a pre ball is not needed for cutting of a wire. 
[0012] According to the wirebonding approach of claim 2, the wirebonding equipment of 
three publications or claim 9, and ten publications, since pre ball means forming moves the 
wire which carried out looping relatively [ side / anti-semiconductor chip ] to the core of a 
ball, it drops a capillary on a ball (claims 2 and 9). Moreover, by what (claims 3 and 10) the 
migration length is set as smallness for rather than a wire gage, the thickness dimension of 
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the constriction part formed in a wire at the time of junction on a ball serves as a good value 
suitable for cutting, and cutting of a wire can much more be ensured. ..." 
[0013] According to the wirebonding approach of claim 4, the wirebonding equipment of five 
publications or claim 1 1 , and 12 publications, a bonding means Since the wire which 
carried out looping is moved relatively [ side / anti-semiconductor chip ] to the core of a pre 
ball, drop a capillary on a pre ball and a pre ball and a wire concerned are joined. A wire is 
cut by raising a capillary to a predetermined location after that, and secondary bonding is 
performed (claims 4 and 11). Moreover, by what (claims 5 and 12) the migration length is 
set as smallness for rather than a wire gage, the thickness dimension of the constriction 
part formed in a wire at the time of secondary bonding serves as a good value suitable for 
cutting like claims 2 and 3 or claims 9 and 10, and cutting of a wire can be ensured. 
[0014] For being aimed at that whose quality of the material of a wire the quality of the 
material of a circuit pattern is copper, and is gold according to wirebonding equipment 
according to claim 6 or the wirebonding approach according to claim 13 Although generally 
used, even if junction nature is the combination of the bad quality of the material, cutting of 
the wire at the time of pre ball formation Since it carries out based on junction on a wire and 
a pre ball unlike what is performed based on junction to a wire and a circuit pattern like 
before, it becomes possible to carry out certainly and cutting can be applied effectively. 
[0015] According to wirebonding equipment according to claim 7, a programming means 
The coordinate of primary bonding is made into the 1st coordinate with a teaching means. 
The data by which teaching was carried out by making any one coordinate in a pre ball 
bonding coordinate, the wire cutting position coordinate at the time of pre ball formation, 
and secondary bonding coordinates into the 2nd coordinate, Based on other directions and 
location data of two coordinates other than the 1st coordinate specified by the direction and 
the tab-control-specification means on the basis of the 2nd coordinate, the control program 
of wirebonding is created by generating two coordinates besides the above automatically. 
[0016] Therefore, since a user does not need to input all coordinate data by teaching unlike 
the former, the creation time of a wirebonding program can be shortened sharply. 
[0017] While the chamfer angle is set as size rather than 90 degrees according to the 
capillary according to claim 14 The diameter of a chamfer by the thing which spread the 
diameter of crushing when bonding of the ball formed at the tip of a wire is carried out, 
abbreviation, etc. and to do When performing ball bonding, the deformation force of acting 
on a ball controls acting in the direction which does not contribute to junction to the ball 
concerned and bonding area-ed material as much as possible, can go in both direction of a 
junction interface, and can raise the bonding strength between both more. 
[0018] - 

[Embodiment of the Invention] Hereafter, one example of this invention is explained with 
reference to drawing 1 thru/or drawing 8 . Drawing 6 is the functional block diagram 
showing the configuration of wirebonding equipment. In this drawing 6 , the control section 
(pre ball means forming, bonding means) 1 1 constituted considering a microcomputer as a 
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core gives a control signal to XY shaft mechanical component 12 which consists of motors 
etc., drives X-Y table 13 in the XY direction (inside of a horizontal plane), and%arries J3ut a 
variation rate. 

[0019] A control section 1 1 gives a control signal to the Z-axis mechanical component 14, 
and it drives the capillary 15 attached in the transducer (a part of Z-axis mechanical 
component 14 and neither are illustrated) of a bonding head to a Z direction (the vertical 
direction), and it is made for the Z-axis mechanical component 14 which consists of motors 
etc. to be arranged, and it to carry out a variation rate on X-Y table 13. That is, a control 
section 11 performs wirebonding by compounding both variation rate. 
[0020] Moreover, a control section 1 1 performs wirebonding performed with the above- 
mentioned drive control according to the control program created by the user. The control 
program is memorized by the program store section 19 which is created by the 
programming section (programming means) 18 based on the teaching data obtained 
because a user operates the teaching section (teaching means) 16, and the data of 
bonding conditions inputted through the input section (a tab-control-specification means, 
distance assignment means) 17 which consists of keyboards etc., for example, consists of 
RAM, a hard disk, etc. And a control section 1 1 reads and performs the control program 
memorized by the program store section 19. 

[0021] Although the teaching section 16 is not specifically illustrated, it consists of monitors 
which display the ITV camera which expands and picturizes the substrate arranged on a 
bonding station for a predetermined scale factor from the upper part, the manipulator which 
a user operates in order to move the image pick-up location of the ITV camera (fixed to the 
bonding head) in the XY direction, and the image picturized with the ITV camera. And 
although mentioned later for details, if teaching is performed by actuation of a user, the 
programming section 18 can obtain the coordinate data on a substrate required in order to 
create a control program through a control section 11 (teaching data). 
[0022] Moreover, a control section 1 1 also performs control of the heater which heats the 
frame loader for in addition to this supplying a substrate on a bonding station, the torch 20 
(refer to drawing 2 ) which discharges on the ultrasonic wave oscillator (neither is 
illustrated) and wire which give supersonic vibration to a capillary 15, and forms a ball, and 
a substrate. 

[0023] Moreover, drawing 7 shows the cross-section configuration of a capillary 15. It is set 
up so that a chamfer angle may be 120 degrees, the diameter of a chamfer may spread 
abbreviation etc. on the diameter of crushing of a ball and the capillary 15 in this example 
may become. If 165 micrometers and the diameter of a bonding wire consider as 70 
micrometers of diameters of a ball by which the path of 30 micrometers and insertion hole 
15a is formed in 46 micrometers and a bonding wire as an example of each part dimension 
in the diameter of a capillary 15, the diameter of crushing at the time of bonding is set to 
about 90 micrometers, and the diameter of a chamfer has become 91 micrometers. 
[0024] Next, an operation of this example is explained also with reference to drawin g 2 
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thru/or draw ing 5 . Drawing 2 and drawing 3 are the sectional views showing a condition in 
case wirebonding equipment performs wirebonding, and d rawin g 4 and draw ing 5 are flow 
charts which show the procedure of a pre ball formation process and the prirnary secondary 
bonding processes. In drawing 2 , the substrate 21 which consists of a printed circuit board 
which consists of a ceramic substrate or glass epoxy, or a leadframe is arranged on the 
bonding station. On the substrate 21, die bonding of the semiconductor chip 22 is carried 
out. 

[0025] On the semiconductor chip 22, bonding pad (electrode) 22a which consists of 
aluminum (aluminum) etc. is formed. Moreover, on the substrate 21, a circuit pattern and its 
land 23 are formed for example, by copper (Cu) plating. And between bonding pad 22a and 
lands 23 is connected with wirebonding equipment by the bonding wire 24 which consists of 
gold (Au). In addition, the path of a wire 24 is 30 micrometers. 

[0026] The wire 24 is inserted in through tube 15a of a capillary 15 as shown in drawing 2 
(a). First, a control section 1 1 is moved so that it may be located in the coordinate on which 
a capillary 15 arranges the start of the game on a land 23 by driving X-Y table 13 according 
to a control program ( drawing 4 : step A1). And ball 24a with a diameter of about 70 
micrometers is formed by discharging on a torch 20 to the point of the wire 24 projected 
from the tip of a capillary 15. 

[0027] Next, as shown in dr awing 2 (b), it performs pre ball bonding by adding supersonic 
vibration at the same time a control section 1 1 carries out the variation rate of the capillary 
15 to Z shaft orientations, and it drops it on a land 23, and it forces ball 24a on a land 23 
and crushes it (step A2). At this time, the diameter of crushing of ball 24a is set to about 90 
micrometers. Moreover, the substrate 21 is heated at the heater of bonding equipment so 
that junction to a wire 24 and a land 23 may be performed more to fitness. 
[0028] Next, as shown in drawing 2 (c), a control section 1 1 carries out the variation rate of 
X-Y table 13 at the same time it pulls up a capillary 15. First, it is made for a capillary 15 to 
approach a semiconductor chip 22 side (left-hand side in drawing 2 ) immediately after 
pulling up a capillary 15 (reverse actuation). And only the part which stopped the variation 
rate of X-Y table 13, and the capillary 15 was pulled up [ part ], next carried out reverse 
actuation makes hard flow carry out the variation rate of X-Y table 13, and performs 
looping. That is, the locus of a capillary 15 becomes abbreviation reverse KO character-like 
in drawjng_2 (c), and the configuration of looping section 24b of the wire 24 drawn from the 
capillary 15 in the meantime also becomes the same (step A3). 

[0029] When step A3 is completed, the core of a capillary 15 is in agreement with the core 
of ball 24a of having been crushed on the land 23. A control section 1 1 carries out the 
variation rate of X-Y table 13 from there, and it is controlled so that the core of a capillary 
15 is located in an anti-semiconductor chip (22) side ( drawing 2 Nakamigi side) to the core 
of ball 24a (step A4). In this case, the amount of relative displacements to the center 
position of ball 24a of a capillary 15 is 20 micrometers. In addition, drawing 2 (c) shows the 
process so far. 
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[0030] Next, a control section 11 drops a capillary 15 on ball 24a (step A5). Then; as shown 
in drawmg 2 (d), the wire 24 currently drawn from the capillary 15 is crushed. rt$s„o,reatly 
deformed plastically and is thinner than the path of a wire 24 while the pressure welding of 
the looping section 24b of the wire 24 inserted between the left laterals (inside of drawing 
2 ) of ball 24a and through tube 15a of a capillary 15 at this time is carried out to ball 24a 
(thickness is ) -- it is narrow and section 24c arises. 

[0031] And a control section 11 raises a capillary 15. At this time, if clamped by the clamp 
device, a wire 24 will be narrow only by few tensions starting, and will be cut easily and 
certainly in section 24c (refer to drawing 2 (e), step A6). Then, the pre ball 25 is formed on 
a land 23. Even this corresponds to a pre ball formation process. In addition, drawing 1 
expands and shows the configuration of the pre ball 25 seen from the side face. 
[0032] Next, a control section 1 1 forms ball 24a in the point of a wire 24 on a torch 20 again 
(refer to drawin g 3 (0)- And primary bonding is performed by making it descend, since the 
variation rate of X-Y table 13 is carried out and a capillary 15 is moved to the coordinate 
location of bonding pad 22a of a semiconductor chip 22 (refer to drawing 3 (g), drawing 5: 
stepB1,B-2). 

[0033] Next, a control section 1 1 carries out the variation rate of X-Y table 13, and moves a 
capillary 15 to the secondary bonding point from the primary bonding point. And like a pre 
ball formation process, it controls so that the core of a capillary 1 5 is located in an anti- 
semiconductor chip side to the core of the pre ball 25 (step B4). The amount of relative 
displacements to the center position of ball 24a of a capillary 15 in this case is 20 
micrometers like step A4. In addition, drawing 3 (h) shows the process so far. 
[0034] Next, a control section 11 drops a capillary 15 on the pre ball 25 (step B5). Then, 
according to the same operation as drawi ng 2 (d), the point of the wire 24 by which looping 
was carried out is pinched between the pre ball 25 and the left lateral of through tube 1 5a of 
a capillary 15, is deformed plastically, and is narrow, and the section produces it. And if a 
control section 1 1 raises a capillary 15 and clamps a wire 24, it will be narrow with few 
tensions and a wire 24 will be cut from the section easily and certainly (refer to drawing 3 
(i), step b6). Secondary bonding is completed above. And ball 24a is formed at the tip of a 
wire 24 on a torch 20 for the following pre ball bonding. 

[0035] Next, the procedure which creates the control program for making the above pre ball 
formation process lists perform the primary secondary bonding processes to a control 
section 1 1 is explained also with reference to drawing 8 . The programming section 18 first 
judges whether the input a user instructs creation of the control program of bonding using a 
pre ball to be was performed from the input section 17 in step C1. When there is no input 
which directs that, it is judged as "NO" and shifts to step C2, and the usual teaching 
actuation is performed. 

[0036] When there is said input in step C1 , the programming section 18 judges it as "YES", 
and shifts to step C3. And the data of the primary bonding point (the 1st coordinate) 
obtained by the teaching. which a user performs by operating the teaching section 16 are 
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obtained. 

[0037] Teaching is performed as follows, for example. If a user operates th^pianipulator of 
the teaching section 16, X-Y table 13 will drive by XY shaft mechanical compbnent 12, and 
the view of an ITV camera will move. A user looks at monitor display, and he moves an ITV 
camera so that the core (primary bonding point) of bonding pad 22a of a semiconductor 
chip 22 may be located at the core of the monitor display. And if said location becomes 
settled, the coordinate of the center position of the monitor display which the ITV camera 
has caught will be decided as a coordinate (x1 and y1) (teaching data) of the primary 
bonding point by performing a definite input at the time. 

[0038] In the following step C4, teaching is performed so that a user may move an ITV 
camera to the center position (xp and yp) (the pre ball bonding point, the 2nd coordinate) of 
the land 23 of the circuit pattern on the substrate 21 which should be connected to said 
bonding pad 22a similarly. If teaching of the above steps C3 and C4 is performed about all 
bonding pad 22a of a semiconductor chip 22, the programming section 18 will judge it as 
"YES" at step C5, and will shift to step C6. 

[0039] At step C6, a user inputs and specifies the cutting direction of the wire 24 at the time 
of pre ball 25 formation by the input section 17. Here, as opposed to the core of the pre ball 
25, a "IN" and anti-semiconductor chip side is specified for a semiconductor chip side like 
"OUT" (here, "OUT" is specified). Next, a user specifies the cutting location of the wire 24 at 
the time of pre ball 25 formation similarly (step C7). For example, "20 etc. micrometers" etc. 
are specified on the basis of the core of the pre ball 25. 

[0040] A user specifies a direction and a location about the secondary bonding point in 
continuing steps C8 and C9 on the basis of the wire cutting location point specified at steps 
C6 and C7. For example, a direction also sets unspec or "0", and a location to "0." The data 
of the above steps C6-C9 can also be specified by package about all the bonding points by 
a user's selection, and can also be specified now according to an individual (step C10). 
[0041] When a user chooses package assignment, it shifts to step C1 1 and is made to input 
bonding conditions about each bonding point. Bonding conditions are the outputs (power) 
of for example, bonding time amount, the load added to a capillary 15 at the time of 
bonding, and supersonic vibration etc. Also about the input of this bonding condition, 
package assignment and individual assignment are possible. 

[0042] Moreover, when a user does not choose package assignment in step C10, it shifts to 
step C12, it judges whether the assignment input according to individual was completed 
about all the bonding points, if it is "NO", it will shift to step C6, and if it is "YES", it will shift 
to stepC11. 

[0043] If each entry of data is performed as mentioned above, the programming section 18 
generates automatically the coordinate data of the pre ball wire cutting point and the 
secondary bonding point on the basis of the secondary coordinate slack pre ball bonding 
point, in the above example, each coordinate data is determined as follows and a control 
program is created about one bonding processing however. For example, when "OUT" is 
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made into +x direction an anti-semiconductor chip side, it is the primary bonding point. : (x1 

and y1) - / 

Pre ball bonding point : (xp and yp) 

Pre ball wire cutting point : (xp+20 and yp) 

Secondary bonding point : (xp+20 and yp) 

It becomes. 

[0044] If it inputs according to the flow shown in drawing 8 in creating the control program 
for performing wirebonding shown in drawing 2 and drawing 3 , the time amount which the 
input takes can be shortened sharply. The input procedure for the conventional 
programming shown in drawing 9 is roughly explained below for a comparison. 
[0045].First, teaching of the pre ball bonding point (A) is performed (step D1), then teaching 
of the wire cutting point after ball bonding (B) is performed (step D2). Next, teaching of the 
primary bonding point is performed (step D3), then teaching of the secondary bonding point 
(C) is performed (step D4). 

[0046] After performing 4 times of teaching above, the coordinate data inputted by teaching 
is checked about the pre ball bonding point (A), the wire cutting point (B), and the 
secondary bonding point (C) (step D5). In order that an operator (user) may perform the 
coordinate data input by teaching by viewing, like the wire cutting point (B), this is very 
difficult for inputting correctly so that it may become an expected value about the coordinate 
data corresponding to the dimension of 0 - about 10 micrometers of numbers, and is 
because it is necessary to correct by checking the inputted coordinate data. 
[0047] Therefore, the correction after a check is made about the coordinate data of three 
points of Above A, B, and C (step D6), and it is made to move each point on the corrected 
coordinate (step D7). If the above steps D1-D7 are performed about all bonding wires, the 
input of the coordinate data based on teaching will be completed (step D8). And the 
bonding conditions of each point are inputted like step C1 1 . 

[0048] That is, according to the programming section 18 of this example, it is only two 
points, the primary bonding point (step C3) and the pre ball bonding point (step C4), that it 
is necessary to perform a data input by teaching about one bonding wire, and the 
coordinate data with the remaining wire cutting and secondary bonding POIN which can 
input collectively per all numbers about the data input of steps C6-C9 is generated 
automatically. 

[0049] And although the input took about 5 - 6 hours by the conventional method shown in 
drawing 9 when the program which carries out bonding of the 100 wires was created in the 
example of creation of the control program which the artificer of this invention actually 
performed, the input was able to be completed in about 30 minutes by the method of this 
example shown in drawing 8 . 

[0050] Moreover, the capillary 15 used for this example makes the following operations by 
having considered as the cross-section configuration shown in drawing 7 . Drawing 10 
shows the cross-section configuration of the capillary 26 used for conventional wirebonding 
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equipment. The chamfer angle of the conventional capillary 26 is 90 degrees, and, as for 
the diameter of a chamfer, what is set as {(diameter of ball crushing) -20-mifi^meter} 
extent is common. 

[0051] ** - when it be going to carry out bonding of the wire using the capillary [ like ] 26 on 
the land of the circuit pattern with which junction nature with gold consist of bad large 
copper plating of surface roughness, as showed in drawing 12 (a), dispersion arose in the 
junction condition of a wire and a land, the so-called pro sense window became narrow, 
and there be a problem that where of the fault that poor bonding arise depending on 
dispersion, such as surface roughness of copper plating in lot-to-lot [ of a substrate ], 
occurred. 

[0052] Drawing 12 actually shows the result of having performed bonding, about two or 
more samples, sets constant the inner bonding time amount of bonding conditions, and the 
change of the shear strength for a bonding area (g, axis of ordinate) at the time of changing 
the output level of a load and supersonic vibration (axis of abscissa) is shown. In addition, 
the ratio on the basis of the predetermined value within the limits it is assumed to be about 
a load and an output level to actually be impressed expresses the axis of abscissa in the 
combination of "a load/output level." About the output level, the minimum value of the range 
is made [ load ] into criteria (1) for near the center of the range, respectively. 
[0053] Thus, as a reason which dispersion produces in the junction condition, it thinks as 
follows. Within insertion hole 26a of a capillary 26, since the chamfer angle is small, a part 
of force which contributes the cross section at the time of the ball bonding by the capillary 
26 to deformation of a ball 27 in the configuration of the conventional capillary 26 at the 
time of bonding as shown in drawing 1 1 (a) acts up in drawin g 1 1 . 
[0054] Moreover, since the diameter of a chamfer is small (74 micrometers [ as opposed 
to / For example, / 90 micrometers of diameters of ball crushing ]), a part of above- 
mentioned force acts in the direction in which a ball 27 is horizontally crushed exceeding 
the diameter of a chamfer, and spreads (an arrow head shows). Therefore, in order to join a 
ball 27 to a land 28, it is assumed that loss has arisen for the component of the force which 
goes caudad and acts in drawing 11 . 

[0055] Then, as shown in drawin g 1 1 (b), make a chamfer angle into 120 degrees for the 
configuration of a capillary 15 like this example, and the above-mentioned loss is controlled 
as much as possible by the thing on which the diameter of crushing of a ball, abbreviation, 
etc. spread the diameter of a chamfer and which is done (91 micrometers). Bonding can be 
performed more now to fitness by making [ more ] the component of the force which 
contributes to junction to ball 24a and a land 23 and which goes and acts caudad (to 
namely, junction interface with a land 23). 

[0056] Although the result of having actually performed bonding is shown in drawing 12 (b), 
it is clear that dispersion in the shear strength for a bonding area contracted as compared 
with drawin g 12 (a). For example, since a process window can be widely formed in the with 
a shear strength [ 60-90g ] range when a capillary 15 is used for drawing 12 (b), as a 
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broken line shows, bonding stabilized to larger bonding conditions (a load and impression 
conditions of power) can be performed. . . 

[0057] On the other hand, in draw ing 12 (a), a process window cannot be formed in the 
same range, but only the thing of the very narrow range can be formed. In addition, 
although 1 .3 / 1 .0, 1 .3/1 .5, and the sample the load of 1 .3/1 .8 was not able to carry out [ a 
sample ] bonding at all in the comparatively large field have arisen in drawing 12 (a), such a 
sample does not exist about drawing 12 (b), but it specifies that the bonding by which the 
direction of a capillary 15 was stabilized is possible too. 

[0058] Moreover, as shown in drawing 13 (a), when carrying out secondary bonding of the 
wire 30 which carried out looping to the pre ball 29 formed of the conventional capillary 26 
(here, a general example is shown), junction (junction length L1) is performed to flange 29a 
which was mainly crushed in the shape of a flange exceeding the diameter of a chamfer of 
the pre ball 29, and spread. 

[0059] As shown in drawing 13 (b), when carrying out secondary bonding of the wire 30 to 
pre ball 29" formed of the capillary 15 of this example to it, junction (junction length L2) is 
performed to slant surface part 29'a of pre ball 29'. Since latter one is set to L1 <L2 by 
junction being performed to slant surface part 29'a at homogeneity and the plane-of- 
composition product between both serves as size, the reinforcement of secondary bonding 
will also improve. 

[0060] Moreover, it cannot be overemphasized that the operation which the above- 
mentioned capillary 15 makes is not restricted at the time of the bonding of the start of the 
game 25, and it acts similarly about between bonding pad 22a and ball 24a at the time of 
the primary bonding to a semiconductor chip 22. 

[0061] According to this example, as mentioned above a control section 1 1 Bonding of the 
ball 24a formed in the point of the wire 24 which consists of gold is carried out to the land 
23 which consists of copper plating on a substrate 21 . Since looping of the wire 24 is 
carried out to the configuration which is on a semiconductor chip 22 side with a convex 
Only the distance of 20 micrometers which is smallness from the path of a wire 24 is moved 
to an anti-semiconductor chip side from the core of ball 24a by which bonding was carried 
out. It is narrow on a wire 24 by dropping a capillary 15 on ball 24a, and joining ball 24a and 
a wire 24, and section 24c was formed. 

[0062] Therefore, the thickness dimension of constriction section 24c formed at the time of 
junction to ball 24a serves as a good value suitable for cutting, and cutting of the wire 24 at 
the time of pre ball 25 formation can be ensured [ easily and ], without generating a tail. 
Moreover, since the dimension of the wire 24 drawn from a capillary 15 at the time of 
cutting of a wire 24 can be made abbreviation regularity, the path of ball 24a formed at a tip 
can also perform an abbreviation fixed next door and bonding in the condition of having 
been stabilized. 

[0063] Moreover, although the combination of the quality of the material of a wire 24 and a 
land 23 is generally used like gold and copper, even if junction nature is bad Since it carries 
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out based on junction on a wire 24 and the pre ball 25 unlike what is performed based on 
junction to a wire 24 and a land 23 like before, cutting of the wire 24 at the titfie of formation 
of the pre ball 25 becomes possible [ ensuring cutting ], and can be applied effectively. And 
wear of a capillary 15 can be lessened, and a life can be protracted, in addition an 
excessive area more than the diameter of crushing of the pre ball 25 is not needed for 
cutting of a wire 24. 

[0064] According to this example, a control section 1 1 is also set at the time of secondary 
bonding. Moreover, similarly Since 20 micrometers of wires 24 which carried out looping 
are moved to an anti-semiconductor chip side from the core of the pre ball 25 at least, drop 
a capillary 15 on the pre ball 25, and both are joined. Since a wire 24 is cut by raising a 
capillary 15 to a predetermined location after that, cutting of a wire 24 can be ensured also 
at the time of secondary bonding. 

[0065] According to this example, furthermore, the programming section 18 The data in 
which teaching was carried out by the teaching section 16 by making the primary bonding 
point into the 1st coordinate, and making the pre ball bonding point into the 2nd coordinate, 
A control program is created by generating these two absolute coordinates automatically 
based oh secondary bonding point data in the cutting location point list of the wire 24 at the 
time of the pre ball 25 formation as which a relative direction and a relative location were 
specified on the basis of the 2nd coordinate. 

[0066] Therefore, it is necessary to input no coordinate data by teaching, and, unlike the 
former, the creation time of a control program can be shortened sharply. Moreover, since 
the coordinate data of the secondary bonding point will be automatically corrected to the 
cutting location point list of a wire 24 if only the 2nd coordinate is corrected when correction 
is required, correction can be made more efficiently. 

[0067] By in addition, the thing which according to this example the chamfer angle of a 
capillary 15 is set as 120 degrees, abbreviation etc. is carried out to the diameter of 
crushing when bonding of the ball 24a is carried out, and the diameter of a chamfer is in it, 
and is set to 91 micrometers When performing ball bonding, the deformation force of acting 
on ball 24a controls acting in the direction which does not contribute to junction to ball 24a 
and a land 23 concerned as much as possible, can go in both direction of a junction 
interface, and can raise the bonding strength between both more. Consequently, the 
process window of bonding conditions can be made large more, and bonding stabilized 
also to larger bonding conditions can be performed. 

[0068] In addition, generally, after performing primary bonding on a semiconductor chip, in 
order to perform secondary bonding to the circuit pattern on a substrate, it calls it looping to 
take about a wire, but in this example, since the wire which was not conventionally 
performed at the time of pre ball formation is taken about, leading about of the wire in that 
case has also been called looping. 

[0069] This invention is not limited only to the example which described above and was 
indicated on the drawing, and following deformation or escapes are possible for it. The 
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distance which moves the wire 24 which carried out looping at the time of formation of the 
pre ball 25 to an anti-semiconductor chip side to the core of ball 24a Althougffiyou rn^y 
change suitably, without restricting to 20 micrometers, it is desirable that it is smallness, the 
range of 0 (it may not be made to move to anti-semiconductor chip side, but you may make 
it in agreement with core of ball 24a)-20 micrometers is suitable especially, and a wire 24 
can be cut from the path of a wire 24 good. The same is said of the time of secondary 
bonding. Moreover, what is necessary is for the above-mentioned numeric value to be an 
example in case the path of a wire 24 is 30 micrometers, and just to change it suitably 
according to it, when the paths of a wire differ. 

[0070] without it restricts a substrate to glass epoxy ~ a ceramic substrate ~ or you may be 
a leadframe. The flash plate Au plating Ag thick film, Ag-Pd, Ag-Pt, and whose substrate 
are nickel is sufficient as the quality of the material of a circuit pattern, without restricting to 
copper plating. A substrate 21 side may be moved instead of replacing with a bonding 
head, laying a bonding stage, and moving a capillary 15 about XY shaft orientations on X-Y 
table 13. when creating a control program, without it restricts the coordinate which carries 
out teaching as the 2nd coordinate in step C4 to the point of the pre ball 25 — the 
secondary bonding point - or you may be the wire cutting point at the time of pre ball 25 
formation. According to it, what is necessary is just made to perform the relative direction 
about the two points which remain, and assignment of a location in steps C6-C9. 
[0071] In steps C8 and C9, a direction and a location may be similarly specified on the 
basis of the core of the pre ball 25 about the secondary bonding point. Moreover, like this 
example, when the wire cutting point and the secondary bonding point serve as the same 
coordinate, step C6, and C8, C7 and C9 may be communalized, respectively. Moreover, 
what [ not only ] performs pre ball formation and primary secondary bonding according to 
the process of the above-mentioned example but the control program created by the 
programming section 18 can be applied to what rubs a capillary on a land and performs it 
like the conventional technique which shows cutting of the wire for example, at the time of 
pre ball formation in drawing 14 . What is necessary is just to set the configuration of a 
capillary as size not only rather than what makes a chamfer angle 120 degrees but rather 
than 90 degrees. Moreover, what is necessary is for the path of a wire 24 to be 30 
micrometers, and to be an example in case the path of ball 24a is about 70 micrometers 
and the diameter of crushing is about 90 micrometers, and just to also change chamfer 
91 micrometer suitably according to it, when each above-mentioned numeric values differ. 

[Translation done.] 
* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which" can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing in one example of this invention expanding and showing the 

configuration of the seen pre ball 25 from a side face 

[Drawing 2] Drawing showing the process of wirebonding (the 1) 

[ Drawing 3] Drawing showing the process of wirebonding (the 2) 

[Drawing 4] The flow chart which shows the contents of control of the control section in a 
pre ball formation process 

[Drawing 5] The primary drawi ng 4 equivalent Fig. in secondary bonding processes 
[Drawing 6] The functional block diagram showing the electric configuration of wirebonding 
equipment 

[Drawing 7] The sectional view showing the configuration of a capillary 

[Drawing 8] The flow chart which shows the contents of control of the programming section 

[Drawin g 9] The conventional drawing 8 equivalent Fig. 

[Drawing 10] The conventional drawing 7 equivalent Fig. 

[Drawing 1 1] When performing ball bonding, it is drawing explaining the condition of the 
deformation force of acting on a ball, and what depends (a) on the conventional capillary, 
and (b) show what is depended on the capillary of this example. 

[ Drawing 12] It is drawing showing dispersion in the shear strength at the time of actually 
performing ball bonding, and what depends (a) on the conventional capillary, and (b) show 
what is depended on the capillary of this example. 

[ Drawing 13] It is drawing showing the junction condition of the pre ball at the time of 
performing secondary bonding, and a wire, and what depends (a) on the conventional 
capillary, and (b) show what is depended on the capillary of this example. 
[Drawing 141 Drawing showing the cutting process of the wire at the time of the pre ball 
formation in the conventional technique (the 1) 

[Drawing 15] Drawing showing the cutting process of the wire at the time of the pre ball 
formation in the conventional technique (the 2) 
[Description of Notations] 

11 — a control section (pre ball means forming, bonding means) and 15 — a capillary and 16 
- the teaching section (teaching means) and 17 - the input section (a tab-control- 
specification means, distance assignment means), 18 programming sections (programming 
means), and 21 — a substrate and 22 — a semiconductor chip and 22a — a bonding pad 
(electrode) and 23 — in a land and 24, the looping section and 24c show the constriction 
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section, and, as for a bonding wire (wire) and 24a, 25 shows a pre ball, as for a b'alf and 

24b . - - % - 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation rpay not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1 n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[ Drawing 3] 
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[Drawing 10] 



